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Abstract 
Despite the considerable number of existing parking spaces for trucks along the main routes in 
Germany, at certain times shortages of vacant truck parking spaces and overcrowding occur due to the 
enormous traffic increase. To counter the lack of parking capacities and unsafe parking, intelligent 
solutions for a more efficient use of the existing parking capacities are developed, tested and 
implemented in addition to the continuous construction and expansion. Using intelligent transport 
systems the existing parking spaces for trucks will be optimally utilized. On behalf of the Federal 
Ministry of Transport and Digital Infrastructure the Federal Highway Research Institute developed a 
potential new control procedure called “Intelligent Controlled Compact Parking”. The aim is to 
achieve an increase of parking capacity for trucks in rest areas by a special positioning of trucks in 
parking rows and the reduction of driving lanes. With the help of variable message signs above the 
parking rows, the drivers receive the needful information to park their vehicle in a parking row, in 
which other trucks have the same or an earlier departure time.  
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1 Introduction  
Due to the high density of commercial freight transport on motorways in Germany it is often 
problematic for truck drivers to find safe parking places for longer rest periods during the night. Even 
though expansions have been made to satisfy the demand, overcrowding and dangerous situations still 
occur as a result of vehicles parking on the entrance and exit roads of rest areas. According to an 
investigation in 2013 by the Federal Ministry of Transport, Building and Urban Affairs (BMVBS) 
about 11,000 truck parking spaces are missing in the vicinity of motorways in Germany (BMVBS, 
2013). In addition to the extension and construction of new rest areas, intelligent transport systems 
(ITS) can also be deployed in order to achieve an improved distribution of the demand and an increase 
in the capacity of rest areas (BMVBS, 2012). 
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Compliance with European rules for maximum daily and fortnightly driving times (EU, 2006) 
contributes to road safety for all road users. In case there are not enough legally designated parking 
spaces available, road safety can be reduced by disorderly parking trucks (University of Wuppertal, 
2003). Likewise accidents can be caused by fatigue or lack of attention (Evers et al., 2006). Surveys 
prove that i.a. the traffic-related conditions have a significant influence on the vehicle driver. Named 
were poor parking options, the behaviour of other road users and a high level of traffic (Evers, 2009).  
The “Masterplan Freight Transport and Logistics”, adopted in 2008 by the Federal Government, 
describes in action A3 the accelerated implementation of the expansion program to improve the 
parking offer of rest areas along the Federal Motorways (BMVBS, 2008c). ITS should be used in 
addition to expanding the rest areas which is strongly promoted. 
Detailed surveys on the parking situation demonstrate the potential for ITS. As shown in Figure 1, 
vehicles are parked in the entrances and exits of rest areas although free parking spaces are available 
(in Figure 1 capacity of 60 truck parking spaces). Disorderly parked trucks in the roadways also 
hamper visibility and accessibility of free parking spaces. By the provision of parking information 
truck drivers can be directed to the most appropriate parking space supported by ITS (Kleine et al., 
2014). 
 
Figure 1: Occupation rest area Hunsrück-West (Data: Rhineland-Palatinate) 
Another goal of ITS is to increase the parking capacity by a different and more efficient use of the 
available space in the rest area. Due to the special positioning, the truck driving lanes can be dispensed 
and used as additional parking space. 
2 Special parking methods 
The "special parking methods" allow an efficient use of space for parking. ITS shall ensure an 
orderly access and departure of the trucks parked right next to and behind one another. Figure 2 shows 
the possible redesign of a rest area from conventional to a special parking method. In each parking row 
at least three trucks fit in succession. 
Intelligent Controlled Compact Parking on German Motorways J. Dierke et al.
621
  
 
Figure 2: Rest area with special parking method 
In 2005 a control procedure called “Telematics Controlled Parking for Trucks” was installed at the 
rest area Montabaur on the A3 motorway in Germany. Telematics Controlled Parking for Trucks 
showed for the first time that trucks can be parked sorted according to their departure time (Follmann, 
Menge, 2009). Telematics Controlled Parking for Trucks is subject to a patent (EP 1 408 455 B1, 
2007). Until 2012 Telematics Controlled Parking for Trucks required all drivers entering their 
departure time and the length of the vehicle at a terminal in front of a barrier. Subsequently, on the 
basis of the input data and the actual situation at the rest area, a free parking row is assigned to the 
drivers. Since 2012 the vehicle length is automatically detected and just the departure time is to be 
entered manually by the users at the terminal. 
The German Federal Highway Research Institute (BASt) developed another control procedure 
called “Intelligent Controlled Compact Parking” (hereafter referred to as “Compact Parking” for short) 
to achieve that trucks are parking in a compact way, side by side and without a driving lane between 
trucks. Telematics Controlled Parking for Trucks and Compact Parking have a different control 
procedure and appearance. While Telematics Controlled Parking for Trucks assigns a parking row to 
the driver according to the input he made at an entry-terminal, Compact Parking deliberately leaves 
the choice of the parking row to the drivers themselves. Drivers do not have to disclose their departure 
time to any system and they are not stopped by any barrier as Compact Parking offers a wide range of 
departure times on variable message signs. Drivers ought to use the parking row where their intended 
departure time is offered (see Figure 3) (Kleine et al., 2014).  
        
Figure 3: Compact Parking variable message signs (Kleine et al., 2014) 
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3  Intelligent Controlled Compact Parking 
3.1 Variable Message Signs 
With the help of variable message signs (VMS) (see Figure 3) above the parking rows, the drivers 
receive the information which is necessary to park their vehicles in the right parking row. An arriving 
driver should park in that row which shows the driver´s own planned departure time. If he does so, it 
can be assumed by the control procedure that the offered departure time is also the real departure time 
of the user and that the vehicles will be parked sorted according to the departure times. 
3.2 Control System 
The algorithm of Compact Parking does not require the drivers to declare their actual departure 
times. Instead of this, the calculation of the contents of the VMS is based on a newly developed 
algorithm using knowledge about typical truck driver demand patterns (rules for maximum daily and 
fortnightly driving times as defined in EU, 2006). Summarized the control system of Compact Parking 
is characterized as follows: 
• Displayed departure times are sorted in direction of travel 
• Displayed departure times are updated periodically and when occupation changes relevantly 
• Displayed departure times can only be updated by later departure times 
• Requested departure times (row is fully occupied) are offered in adjacent free rows 
• Offer of departure times depends on actual daytime  
• Special departure times are offered on weekends and public holidays (parking until morning 
of next working day)   
When the system is initialised, typically demanded departure times are displayed above empty 
rows of parking lots. During operations the control system offers departure times that are demanded as 
long as possible. For this purpose the current departure times of fully occupied rows of parking lots 
are shown on VMS of other adjacent empty rows. If the parking area is nearly empty, the system is 
able to offer a wide range of departure times. If, however, the parking area is nearly occupied, offered 
departure times are reduced to the most demanded.  
Figure 4 shows how Compact Parking works by taking a section of a parking area with four 
parking rows as an example (Kleine et al., 2014). The parking duration is always calculated in relation 
to the current time and the departure times are shown on the VMS. Fig. 2 shows at 8.00 pm current 
time departure times between 6.00 am and 7.30 am on the basis of the anticipated demand. This is a 
parking duration between 10 and 11.5 hours during the night. A time update is parameterized and 
scheduled for every 15 minutes, resulting in the VMS in Fig. 2 changing at 8.15 pm. If a row is fully 
occupied as shown for 8.21 pm, the corresponding departure time of 7.15 am is transferred to the 
neighbouring row 7 that is still available for the truck drivers. All departure times are to be transferred 
to the next row. This means that the departure time 6.15 am is no longer available or displaced to row 
5 if possible. The assumption is that the times of empty rows or at the fringe are not demanded as 
much as others.  
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Figure 4: Time and occupancy-related calculation of the VMS (Kleine et al., 2014) 
Compact Parking includes short time parking and long time parking. Short time parking means, 
that the parking duration is less than three hours. Long time parking is more than three hours. An 
arriving driver shall park in the row where the VMS displays the driver´s own planned departure time. 
The responsibility of selecting a suitable parking row does not lie within the control procedure but 
with the drivers. The control procedure merely calculates a demand-related offer and distributes the 
departure times on the VMS above all parking rows. The interaction between the user and the 
supporting control procedure is demonstrated in Figure 5. 
A software tool was implemented by BASt to be able to approve the functionality of the algorithm. 
The tool can be controlled via a graphic user interface (GUI) as shown on the right part of Figure 5. 
This also enables to check out the influence of changing parameters.  
The control procedure tolerates certain misconduct of truck drivers. In practice it cannot be 
excluded that a driver chooses a parking row that does not fit the intended departure time (Kleine, 
Lehmann 2016). The parts of Figure 5 with the blue colored background are concerned with the 
activities of the truck driver.  
If a truck driver does not find a suitable row he might look for an alternative and park in an empty 
row in the first position if possible. In case a later departure time is shown in this row than the parked 
vehicle intended, this does not lead to system malfunction. If a truck is parked in an empty row and 
stays longer than the departure time displayed on the VMS other vehicles behind in the same parking 
row might be hindered to leave the rest area at their planned departure time. Depending on the 
occupancy they might either reverse out of the parking row or use empty neighbouring parking rows 
to circumnavigate the wrongly parked vehicle. If necessary the wrongly parked vehicle has to leave 
the rest area earlier. If he parks in an already partially occupied row in which the vehicles in front have 
a later departure time and behave correctly according to the system, it is the drivers own fault that he is 
prevented from leaving the rest area at his preferred time.  
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Figure 5: Interaction between driver and control procedure  
3.3 Installation 
The intelligent control of the VMS necessitates the use of detection technology; it is possible to 
measure the remaining length per row e.g. with laser detection. The detection system does not need to 
have a high accuracy because the control procedure only needs information whether at least one truck 
can park in a row or not. If the remaining length is less than round about 65 ft/20m, the departure time 
of that row will be shown on the VMS of a neighbouring (still) empty row.  
If a single detector fails, the control procedure will treat this row as if it was fully occupied. This 
means that the VMS of an adjacent row will show the same departure time. In practice this departure 
time will be displayed in the row with the defective detection and in the adjacent row with intact 
detection. Both rows can be used for parking and the detection failure does not result in the loss of 
parking capacity. So the control procedure is robust against failure detection. The detection technology 
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can be mounted on steel tubular trellis girders so that the paved surface of the parking area does not 
have to be interfered with.  
Corresponding assistance by means of internet-based media should be provided to the user. In 
order to achieve the best possible transparency for the user, up to date occupation information and the 
available departure times should be accessible via an internet portal at all times. This enables users to 
check the availability of parking positions in advance. If a driver unexpectedly changes the planned 
departure time, he can check the anticipated departure time of the vehicles that are parked in front or 
behind. 
The first pilot installation is realized at the rest area Jura West (Figure 6) on the A3 motorway by 
the Bavarian Road Administration in cooperation with BASt (BMVI 2016). Compact Parking at the 
rest area Jura-West has been put into operation at the beginning of 2016 and will be evaluated 
scientifically during regular operation. Special interest is focused on user acceptance and efficiency.  
 
Figure 6: Compact Parking rest area Jura West, Photo: BASt  
4 Conclusion 
In addition to the extension and construction of new rest areas ITS can be deployed to increase the 
parking capacity by a different and more efficient use of the available space on the rest area by so 
called "special parking methods”. ITS allow an orderly access and departure of the trucks parked right 
next to and behind each other. Two methods are in use in Germany, since 2005 the “Telematics 
Controlled Parking for Trucks” and since 2016 the “Intelligent Controlled Compact Parking”.  
Compact parking on the rest area Jura West is accompanied scientifically during the current 
operation. In particular findings on user acceptance and performance of the system are to be 
determined. These are regularly evaluated in order to be incorporated into new developments. Another 
focus is on the consideration of the economic efficiency of this system compared to other methods for 
the expansion or construction of the parking space. With the operational criteria derived from the 
economic evaluation Compact Parking could be an additional element in the future to create sufficient 
parking for trucks along the German motorways. 
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